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ABSTRACT 

PROBLEM TO BE SOLVED: To realize a high performance TFT by providing an 
active layer containing a metal element for accelerating the 
crystallization at specified concentration so that the standard deviation 
of the S-value showing electric characteristics is within specified value 
in each of an n- and p-channel types. 

SOLUTION: After forming an active layer 1 06, a gate insulation film 1 07 is 
formed on this layer 106 and heat-treated (secondly) in a 
halogen-containing atmosphere. In this step, a segregated metal element 
e.g. Ni at the grain boundary of an acicular or columnar crystal is 
gettered by the action of the halogen to reduce Ni in the active layer 1 06 
to 1X10(sup 16)-5X10(sup 1 7)atoms/cm(sup 3). The active layer 1 06 has 
a directivity at the grain boundary and crystal structure of aggregated 
acicular or columnar crystals approximately parallel to a substrate. The 
standard deviation of the S-value showing electric characteristics can 
remain within 15mV/dec in an n-type and within 30mV/dec in a p- 
channel 
type. 
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T. 

MEBtt»4M:i;a&Afl:*WiftT*±M7E*;i*i x ioi« 

- 5xi0l7atoms/cin3<^iggT#ffiL, 

«ft«tt*«rs««)*»ai***N?t*;i«Ti5iv/d 

ec&W*J:tf/*fcttP3 l **;i'ST3(M/dec KF*}ICiR 
£ « £ i «:^a<!:-rs¥#^SS. 
[If$iX2] ffijMS$*TS£*J:CJ8£3ftfcttA 

T. 

frrestts * e anAft:en£?£4A7EX#< i x i o i « 

- 5xiO' 7 atons/cin 3 <&*£T#£U 

«M«fe £ S N v * TSO ± 45mV/dec & (*? 
*5 «fc / $ it P f- * *;i^T 1 00 ± 90mV/dec CiR 

itfriEy^ MttMLhfly-f 

- 5xiOl7atons/cn30»flET?MEU do, tftlfttt 
ta-f S *»N^* *;i«T15iV/dec 

i / * fc li P * T30mV/dec Blrt (C«R £ 5*g» 

y^ KaiJNWwiiiftffUTaiaanicttwtr 

ttUXBtTft-Sgttli:. 

i»e»ttJi«l'Ctt«Afl:*ftA-r«*ll7c**«ixiol« 

- 5x|0l 7 atoms/cn 3 roiSST?¥SU. AO. HftfSte 
££T S ffl^'N f - v *;H!-aO ±45mV/dec 

SfeliP *;HIT 100 ±90mV/dec Kftrcassifift 

curias] ii31wii^siij»«4c^ht, ^ley-r 
9MM: l xf# e n*&Krtjt t -mis. 5 n* c t z®m 

MOT 6] a^JS5(-i3V^T. mOMK<UR4>CI2in 



EftBiS C cfc 0 fiW I fcKlfcflt+J: 0 ASK KISAfc 

■l*BAtt*C*Wtt*«*0. do, friESfti«BS¥ 
frft#tt*fctttttt»A**# LT*«an*«A*Jfi 

fgfl«B«*-rs£tt±C#AX&Xflt$ 

WC*AKa3WUc»LTlSAfl:*ttAr-B*M7E** 

8 1 ®M^fcJ:0i»E#AK3*K*ttAttJ£*M 

lWEttAtta*Bl*/^-=>yi/TgttJi*»JSl6T-6 
Ili, 

ADy>7aRt*t«Hft e f , cfinT3i2«)jiniwaa* 

fr3 CtCA OlttESttB+roilWE^ATcJUSy^ 9 'J 
>yi»*T*£*CittE«tt»iittEy'f N©*&£co 

i«»¥fT*#tt*fc»ia«tsA*<««ji*LT«j«a 

~7oo x:<Dwm.m-vft t>ti> % 2 *fcf«B 3 om&m 

[MttRlO] «WW8i:^T. ittESttBt'Clitt ■ 
A^ittfiT^^JlTC*^ 1 Xi0l6-5xiol'a:oms/cm3 

5 1 r ^;US-^0iV/dec Ctrt CiR * 5 C (t t T 4 

AftSSlfiTS^ATC*^ I xiO l6 ~5x 10' "atoms/cm 3 

? r *;PfflT90 ± 45iV/dec &,fil&<t: r J, ' *fc ti P r * 
100±90mV/dec(y i f*}lCiRS4C«!:44?ia<i:-r§¥ 

[BUfi>X 1 2 ] fll^ 1 7!;S!f 4 2 fcttl»«J» 7 $ 
fc»ill*I8C4Ji>T. WEJStWro^r+^BRflW 

OTS$«0.01~2 tfmT«4^i:S«a<i:-r5.¥i»*S 
B. 

1 3 ] mim i ^sfi^ 4 $^ti»i?<^ 7 £ 

fcttlH3WI8CiJlr>T. ^iEffiftS^ICiiC 1 . F. B 
r*»6a«tlfc-«*fctt*»ll«»S***txi0l'- 
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1 xi020 atO ms/cm3 ©agTSfcTS * 

am 1 4 1 turn i nsntaa 4 i£iis*#« 7 * 

fctt«#18K*N»T. WESttJi't'CttC 1 . F. B 

i»e7ei«iHE«fflitittEy'f hwmtmmzm 

cmm 1 5 ] !s#js 1 7ii5ii«3a 4 tiunm 6 * 
fciisufts 8 icsht. #iE«ii<t£i*)&-r£&jS7y* 

ittFe. Co. Ni. Ru. Rh. Pd. Os, I 
r. Pt. Cu. Aua>6Stfftfc-ffl£fcte8»«JS 

[ft** 1 6 ] flJRJS 1 7!;5i»^ 4 SfctSff** 8 C 
i. 

**fc<£MlrL. 

ffie»ttJi»itA«uiiic^Mtt«(»Q. *o. mum 

£. 

fc#att*Ig<i:. 

Kg^a-a-sint. 



ff3 i^CJ: •JWBBttJitOilWE^JlTWtyy ^ "J 

a3B#H»t , »C*W»3©»fl«ailCj;DttE4r''f K 
IMW©BW*J:W|illfOtt«*a»r4iai:. 

iWE«ttJf»4»JWftJ|ic^mtt3j«*i3. ao. ffiESft 

[SURE 19] fllttXl 7*&tt«jRlJU 8C*lr»T. 
*rE^a«a*Kw«Sl^*««JEi»C v Dft ic c 

*SSfl:£fi!jfi-fS&JB7C3lS<!:LTFe. Co. Ni. R 
u. Rh, Pd. Os, I r. Pt. Cu. AufrZM 

mum 2 1 ] m*m 1 7 3=£ttiifcfcs 1 8 c&ht, 

Any>7t«**t«a»Hi»3l»H« I l»CHC 1 . H 
F. HBr. C I 2 . CIF3. BCI3, NF3. F 
2 . Br 2 *£trfc&fta»5Bt*hfc-«Sfctt«R« 

[H3&S 2 2 ] f»#JS 1 7 ifcteftJRJS 1 8 

91 1 ro»^«iaiit50 ~7oo r:<Dm.mm-crtt>n. fa 
2 *fc«jB 3 am&mmmo t:**w.4Sjs«HTff 

[X9!0miftR9!] 

[00 0 1] 

[0 0 0 2] 

[ftifcoffifi] iS¥. lfi«aHir«rT***±E»fifca 

h7>/x^ <TFT)-*«*-r«ttMa«ttss*i-o> 

[0 0 0 3] flAtf. JMaaMSlCfc^Tttv HJ * 
^Xtsia&, B*TMJir;UB»*MHT*B»IB*. $ 

[0 0 0 4] 3lttK*v>Ttt. s&ji&i,t#jik3s 

Jg (TW7X-/'J3>|R) *JBl»fcTFTa<SMIfl: 
an-CV>4*«. BIHB**n5>y*igaM:a:0>*C. a 
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6 fr sft*«*©*ett. M£tt 

[0 0 0 5] «»±C«fttta*R*»jsJETft^S<!:L 
Ttt. *ffi8^K<£3#SW3-232059 ^&$g. WBHW- 
244 1 03 ^«CC«$ nfcfiMB A«45» T* S . CI ©4HB 

cE«snTv»4fiastt. 3xattAfc£g&5?«&B 

7C* WC^yfrJW Sflffl1--5CltC.tf3.500 ~60 
0 4^WS«0»jlWHCJ:oT»ftttflMinfclS 

CO 0 0 6] L*U Cro^^TFT^fflV^TffiaiHlS 
**J« L T £ £ HISS* 2 *l3ttt£ CKIfc-T C 

(0 0 0 7] 

■T*TFT**aUft<Ttt*6a:V». 
CO 0 0 8] *C-C*Wlffl«T?H!iR-r«»Wtt. 

CO 0 0 9] 

**tt*6*TFT«»*c:t!8«T#a:^-3fca*tL 
T. »AttffCiJt>T*+'J7 <B**fcttIE?l) *«» 

a*«an. TFTWttftw-r/t?^-^©— 3T**« 

COO 10] «!]*.«, tt*tt*Ctt->U3>JI?©^» 
(^>V'J>y#>H) ^*fi& (MB) 

v U 7(2ISAttJUdftiEfe L < tiStt-T « iSl 

coo 1 1] iwewro^NWi^BssiB-rictt. -0 

rsttattAttJlj 4«iMEfl:$tt. *+U7Ci 

KT£>-S>. SP^. 4>&<<fct>*r'J7*}ia-r4mw 
/h S < . * * U 7 ©IMfc * tttf * SItgtt 3 V tfSfitt 

[0 0 12] *<Dfc«C*«fflBTBiRT«*9!©*Mt 
B*J*KT*IS£, lftlE#lll?Si*aSil;:#LT«lirt: 



H:J:OmG#AKS»JR«iliAttSXJKi:SJEKS«-& 
IS 4. lME«AttaB«4/t*-=>yi,TSttB* 

jwfcTaist. iWEJSttJiJicy-f hiessg^^r 
ffl*Maa*ff -5 c: tic* 'omift&S'pnmi&mTim 

Sit»CStt« JB 3 ©»MS C«t 0 UHEBBfldR*** 
ftittCy-f hfftBffll©BK*J:tf*ffi©tt«*5{c»-r* 
iSi. 44>&<£fc#U l»IEJBfflItt«A*MUc# 

i*itt*«*D. *o. mcaftiwwff^ttsfefitt 

[0 0 13] «±®«J«ca£ofcfMWftT«AttS* 

5. BL3l28A^Xft£&*L&BBASX-?& 

0. BfE»+-S*+ttmCt)itr4«Att (^U-f 
» ****** bT*J5ft3ftTV»*. fcS, uffl'fttttf 
*»4*AKa«BO«Aft*H:i LT«rB J B-232059 % 

[0014] Jbi:. iai 3i-^T(@«o^a}arortgi5 

C*§ LT. tSAHb^ffi^d L 
&TEM5Xj&*B 1 4T&-5. 
[0 0 15] »£. *MHH©«A*a*KttE«flfJCtt 

0 1 3 0*C**fc0 r l/-f >©*£*Cjl;t.5#. *tt 
*WrtatttH 1 4K^T»C»tt*fctttttt*SA l 4 0 

1 jWta*^^t«Wt*ft««*«A«jfi»tfl:oTV» 
•6. 

[0 0 16] B 1 4Ci^t 1 4 0 2TS£n£ 

©^«*fcf4tttttSAn±©*ff*S-«SAtt||iT* 
0, BA*Wl 4 0 2©tttf*ama»fc. *M**fctttt 

WMfi 1 4 o ij^>c*E«¥f?&flmcttAjafti,fc 

*W«»+C*W*«A»* 

£ »4B B *«£ t »R 0 «M* * fifties W± 4* 

r. 

[0017] Aoy>7c 

B4*tr»HSlK:J:*»J!ft»acJ:oT*SA<t4ll!jfi-r 

£5ft. 5xiol 'atoms/era 3 &±©figTJ£SLT^fc 
-7W 1 xio'6~ 5xi0l 7 atoms/cm3 (jf*L<fi 

[0 0 18] ^H. ffiSkffCiiJfiALfc (SHWIC* 

jwl^h) ra<7)#«7c^ ecu. Ait?) 

[0 0 19] cro^. xUnvJI^w^S-g-^ 

»«nwa3i©BcBB4«*i/TBfl:* «<ka*> * 
T*-3fc*«cj4B<kaB*<»iasn. hkmcs^s 

[0 0 2 0] C0«CLT»j*aftfcSAttff 14 0 2 
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ffl^ffl C ± 0 •> 'J 3 >fi? H± * * V» tt x'J 3 

«ko T^RScoMH £ft SteflW x'J 3 >H^'M«3 n 

[0 0 2 1] 0 1 4 C*V»T 1 4 0 2T7p;£tt£ 
ttAttfttt. * r 'J 7 *ffi«-f *#ftK«8a% i*ft < . 
«H* *fc te&tt&llrtSR * ++■ 'J TICtoT. 

»ci*JMf-«ffltti LT©*ttMgT* r^ttrott 
A*fc#j £LT|gS*3<!:#;l6ft-5. 

CO 0 2 2] caa^&At^ttflb^HIMM: 

BWU>tt±*3 < ft* £ 
05*. 

[0 0 2 3: *£, cwjniwasiaroo (ft 
SW»c«800 -noot;) tttt«*v»««Trffte*i*fc 
». irasfcH*^Aart«c?^T*iM«*ii* 
«£l»r>fc*A4aB#SH3l«l,TL*3. see. a 
#l/fc->'J 3 >jR^flD*#«6¥ttit+e**n*;it* 
*/\ny>7t*C«fcr>Tl*iiSft*. 

[0 0 2 4] S£-3T*^«ett. BUt©*CLT»S 

n*a 1 4 ic^mtetcisnT, oitaiHRs&tt&K 

iJifttfiflWtJ tLTS«UT^S. 
[0 0 2 5] r* r iJ7«c£-3T3(9lWK*8A£Jlft 
**J ttt. *1-U7^ftT*KWLT*-r'J7©& 

ttJWft^ci. x*;HF-«ep«£ft*#?'>5'* 
;wtU7sW«Lft^;:£ft£i»v>SM.&ft*. 
[0 0 2 6] '*ft«ttJ:E©£3ftMj&?ft*&Att& 

ttiJfcU mB»*B2?y?eW*ffj&T*lC&*i* 

tttt6ft¥#&gB*§S§rr*fc©T«*. 
[0 0 2 7] BUOJ:5ft**fl«)«IJSKC-3HT, 

ce«t *saMrirfe 0 T»*aifti»9i *ff -5 ^ 1 1 r 
*. 

[0 0 2 8] ' 

j£LfcMSS:Ji*IR£. iMh7>i;W (TFT) © 
ffittlti: LT*JJB Lfc«**T. 0 1 C*-r©ttT F T 

[0 0 2 9] ft*. **JffflTti#AftSXK&fMM: 

TZ^Wtt LTfclPW6-232059^&«, ffHW-244103 

^4MBfcE*«*ifcfiaif*j8v»*. 



[0 0 3 0] *1%»«ii*#-r*S» I 0 1 £ffl&f 

1 0 2 *2000A©iSSCj«ar-5. Kfll&XK 1 0 2© 
jmjjmtLTlZWlEMCVDm. 
*/ty*ifeft£SJBHfttfftK 

[0 0 3 1] ft*, fte^AXSSfltettAft:?*!*. 
TJtflia<lWT**2r!W» 6tl£ttAtt3SK<Z>tS&tt 

it. 5X10J7~ 2xi0l9atoms/cm3 ©KUri^S 

n*£ff *u». iw»c**ftfc»*tta©«ftfl:*tt 

[0 0 3 2] fcE. #SH33tK 1 0 3 300 - 1000 A 
( **«fl-?ti350 A) ©WSCWBfcCVDSCJ;? 
TjsK&f *. BXJ»^Xi:LT«x7>^^X E1H4, Si 
2H 6 . Si 3 H 8 ») *ffiV>*l«AK ft*, SacVD 
ft E J: 0 JSK Lfc#A*« *Ktta«>« AfcCKfc § & 

$ n. d ©#tiffl * ©is A*««s^*-r * 

***<T*.tTS*LV». 

[0033] ^jh. #§k%.&mm 1 0 3 omji&t l 

T, y5X7CVDj£. X/tyj'lWtlBV'SiiiSI 
tgTS*. 

[0 0 3 4] #ft!5S£Bll 0 3£fi£J8tLfc6. 
ffl**C*v»TUV3t*!MtL, #Af?3£*Bll 0 3 cd 

KB. afclSAfc*tt*TSfcll5as*»AT*«©S 

^^XgT««©fSntt$&»T*£#©t>©T& 

s. 

[0 0 3 5] ft*. »JM:*ttft-r**Ji7»iLT 
(i. Fe, Co. Ni. Ru. Rh. Pd, Os. I 
r. Pt, Cu, Aua>satfftfc-«*fctt«K«Sl 
©7cJfcWB*»5ft*a«. *S«t«TttNi t'vtlW 

[0 0 3 6] *C jjfi£©»g (*njS0raiis&g 

=^*MI) »S^TL, *tf>3-hftcJ:r> 
= y*;p€*#Lfc»V»*«l 0 4*»fifc-r*. #fiK 

t= ■> ;i4ffl*K©s& siiffii-r* n t -esaicMwr 

*££#"?**. (01 (A) ) 
[0 0 3 7] fil±©«C. $?BfW-232059 ^&ig. I»M 

¥6-244103 <wHicE*s*ifcsaff0)ie«tt. xsat*« 

'>ft<. AO, «R8<IftffllT»Ftrj«T*4. CCO^ 

[0 0 3 8] ^ic. ^ett^aa+icfevi-aso t. L 

*m«r©;MHlHL*frofc», 500 -700 TC. RS^ 
-600 t^SST 4-8 ^W«))0jRJiaS iJR I 

amm&m) mz.x#§i,*mmi& 1 o 3<oBAfl:sff 
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3. Z.0 UT«Stta*K 1 0 5^1 6^5. (0 1 
(B) ) 

CO 0 3 9] ft*. ttO/Nny^TcJSft^t^fflSltT 

<Dmfmw<»ifi&£zf/3iizitmzig£i 1 &&mm i o 5 

LT*>«fcftK fcfe'L. I/— !f-1H»CJ:D8fttta 

[ o o 4 o : « eft&SAtt&sjK i o 5 

-=>yLT»CTFT©SttJitUTHME-r-6SttJi 
1 0 6 *»fiW*. 

[0 0 4 1] Sttll 0 6t»jjELfc6. fitt® I 0 6 
-hlCSKkS^KT^sy-f h&HtSil 1 0 7 800 -1500 

A( **js««j-c»a3oo A) <nm2\zfmtz>. y-r h*e 
*n 1 o 7 ®j$Dt£$tt. -fyx^cvDm, ircvd 

[0042] o ca<ta*K^ 

■fc»fca*it*fliV»fc0, *ftS«)*MWI*8«l/T 
JHV>Tt>JHfcftK 

[0 0 4 3] ;\ay>7C***t,i?BBSlC*l»T 
M&MS (IS2WJnf?tMS) *f?3. ^roflD&MiA 

T. SttS 1 0 6 fro^Ixi «¥C = yy;M Srl^afe 
T*Ct*3Blca-3fcfc©T*4. (Ml (C) ) 

[0044] croyv^u >^rofc#©M&&sa. 

aSTS>-5. *ft6rF0MET?«y-f M&fi&l 0 7*» 
7ny*>y«£ftoT+#fty?*U>*3Ml*ii6 

ftft^sna***. 

[0045] co^ffiawfia«ffl«oo 

"CfciBASiMnrfTH. Jf3-L<(S0O momtc (ftg 
«Ctt950 "C) £U flUHWHiO. 1~ 6B#m ( 

[0 0 4 6] ft*, *H^1T«. SSI (0 2 ) gBft 
*C»l/T*fly*t* (HC 1) «L5 M0<fc»% (*£ 
Jfi«T»4 3(WIX) ©«flET#*S-&fc»flWW»C*V» 

t. 950 t. 3o#rojn&$&ii£?T?. hc iiksjje 
[0047] kyt. *sm«T»a/\ny^7att^tMfc 

#X<hLT, HF. N F 3 . HBr. Cl 2 , CIF 
3. BC 1 3 . F2 . Br2 *©Any>**tTfl:£ft 

**. HftCAny>ozK«fl:«i*fctt#ttWi 

[0 0 4 8] C03MC*l»TtttH**fctttttt«AC!> 

**) <73^jCckoy-y^'j>y$n. m%&nm<t- 

?y;i'£ftoT^*NiKLTll*SSft4i%*.5ft 



5. 

[0 0 4 9] H dT. S3 CSTWttiEA'oy >7C* 

cisy^^'j >y^*fTftbftir»*£w*sfittg* 

0 3 I^TSK 5xiol"atoms/cffl3 gUiOTn-y -irn^K 
«*»c»fiFlxTV»*. ft*. *Hin&c*t*£;Fff«Sft 

an*. 

[0 0 5 0] #CC. H4l^1-«li*^roa^)S:S* 

;Hi I x I0!7 at oms/cm3 eiT(3^T<£«$ftT^-S3i: 

[0 0 5 1] tot, Si4Ji 1 0 6*0>=yy;UttxA' 
•YXWtC*»*4*.ftnS* C I X I0l6~ 5XI0l"at 
ois/cm3 , #*L<ttgttJB*rox£>$a(&nF) iri 
TffiMSftS. ft*. TUco 1 xiOlSatoos/cnS'in-S 

teas i MscawrFiiffT**. 

[0 0 5 2] ft*. **W#5(0«£T?tttSiMk<0!j!)fi 

s ftfc - y y ;ni» « t A<af&&&# 

CW3«WEI3»i***ftfcH£#;iSft5. <h:5 

r:yy*ii&£#j{tLfc¥i3^£:t'rf£. 
[0 0 5 3] yy^U>yia*ffft-3fc»*. 

>5c*** 1X1015- 1 x I020 a toms/cm3 (Dm&Tfmt 

*. •€■©■{. mn,&mmmtmimt<D®\zmmg.\z 

JMrfSMW****. *<D***H 5 CiRT. H514S 

1 MSftflffCi-s T*HM^I Ct£-3 T^SI LtTFTW 

[0054] ft*. =yy;iottttAfl:<oRK:ifttSfctt 

tttttSftO«ftttJ!^iJ¥UaiSftT««fL. -•y'ril 
v'J^-f KiLT#ftLTHfct%A5ft*. tuTY 
v 3"J > y<CKlC«<tr: -y y ^ t ft o T8II8 L . - -y y 
)lt<D!&&£W 5 ftfc -> 'J 3 >ro*#&^(S3gJI&!f 
C*<IMET*tt*tft*. 
[0 0 5 5] Ui^LiElfifafttt^HSLflziJH 

*tt*JiC«*t**LT»fl:« (Si0 X TSSft^K 

<tmm) t»j«r*4:#*6ft*. sp^. 

[0 0 5 6] «ff Lfc?F»tt^*tt«*l 1 0 6 
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n*. 

[0 0 5 7] fi£^T. Sttl 1 0 6 »iAny>»H«lT 

mBL\z*Ti£ftm;$ft> ao. etts i o 6 tm&r 

0. *+U7K£oTlWWC*«A£Jlft1*4*Wt4 
CO 0 5 8] ±EAHI»a9CJ:0fittlflO6£ 

y-r msm. i o 7©wBTttjjMWt^jfc#iifTU » 
n-s. bis, y-f hNmti o 7<D±mm\zcvDmr 

[0 0 5 9] ±E/Nny>*fflacfe^*»JR 

mmm^u^ztr. y-r i 0 7wbu?© 

[0 0 6 0] *&. Mil 0 6tth*7-fX-y5 i >^j£ 

-aMUFn***, ^m^m^^^zm^-ftzfy 

X^*-$WTFT©U-*«*©MH£fc-5»na« 
*4. *HM«iJro«^, fittfl 1 0 6©XyS?faJWWk 

[0 0 6 1] 6Uffl*K: LT. y-f hKMt 1 0 7 0* 

sjts-^rufce, h*«**Mrt-*fc»07 

;U3=^A« (HiR-ST) €2500A©J?5i:*A-y*j£ 

[0062] ft*. *^6«"JTijy'r hsa (y-r 

ItfcfcK ' 

[0 0 6 3] ^11. 121 (D) KjRT*C7JI'3::?A 

Bt*A*-->?LTy'f ^flaroKst^^attroT 

;i^s=^ABl«)/^->i 0 8*»rtT*. across 

[0 0 6 4] *LT. 7;U3x?A&CD/t*-> 1 0 8 
£l»«<i:Lfcl»«Bt<t«:fT3. zamMMnmS* 
fcgtffi («A«»BB¥7-135318%) ST. £ 

xMttmmsum 1 o 9a<m$n*. **jMiTtt 



COl*ffii8ftJ!Sl 0 9 0lS|j93).7 tfmiiT-S. 
[0 0 6 5] 02 (A) Cw"r*?LflttOHHni^kK 1 

<. *LT. B*«)IIMnifl:*ff5wiCJ:0. 

mmum 1 1 o msamsmam 1 1 o 

0fig]?li9OO AttZ. 

[0066] K±©m«8Ty-c h«a 1 1 1 
mztz. flffiftnsROjii i on, tfcomejs 

ViTyW hill 1 l<nmM£&3LLtZK). tny?^ 
[0 0 6 7] fcC. MMOMJI 1 I 0 

FT*f£Jil-f-5&<=>tfP <U» -f*>OfiEA*ffir». 

[0 0 6 8] ^ClfiCfcHT. SItCTMIiiSijNa 

afifcv-x*«t 1 1 2 4 k v-i ymk 1 1 3 amaa 
n«. 

[0 0 6 9] *«£U>»£BW£4fi#l,fcfi 
§6£ffiV>T. $AKtt<anSKfcKl 0 9Wi:i 

■JfcttH-XIrrfc-aTfrfcfctta. (02 (B) ) 
[0 0 7 0] V-*iMUl2. h'K/llJ 

1 1 3iH*L-cTO#flME©fl&», 

114. 11 5;WEMta*i*. -eu ryf h«si i 1 

BT©1 1 6TSaftS«fcStgES#fl<H;:?**;WB 

[0 0 7 1] ^**;WBfiBMtl 1 6 4 KU-f > 
ffiftl 1 3tOflBCE«$nfcfi3MPF«4WWll 1 5 
8HPCLDD (J-fhH-yKHXWD ««tBftf 
n, ?+*;WBJ««*l 1 6t HI/-f >««1 1 3tO 

[0 0 7 2] ^r*;i^^«l 1 6 (HSCtt 

[0 0 7 3] ±E©^ll*'r*>©ffiAia© 

>ttA»CWfiI*««Wfc«««)BItt*<ff/it)ft-5. 
[0 0 7 4] 4c»^A9800 -350 "CWigSft 

hto.5 -l^fWff^i^mwT^s. croisisstt 



(8) 
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it ixio2latoms / cm 3 $?£L<te ixi0la~ I 

xio2iaioms / cn3 tDmssrefrMfimm-ztiz. 

[0 0 7 5] Z.0 LT0 2 (B) \ZttW&W®htl1i. 

*icswi(if!»K 1 1 7im?z. mmwmi 1 7 

£. (02 (C) ) 

[0 0 7 6] #«ttM&&Tfc<5*<J'1'S 

[0 0 7 73 fcc, lfW*e«Kl 1 7n>*i7 
©JgJS^ff^, V-^Sffil 1 8 <!: K U-f >HS 1 1 9 

0 2 (C) i:StTFT^t5. 
[0 0 7 8] 0 2 (C) K^-rTFTttR9!©fc»» i & 

•aun*»*5ii-caajjfaoTFT«iifi 

[0 0 7 9] CCT, *SUt«lcaoT*fMI!#6*««5 
«Ufc0 2 (C) e*3ft«¥#flESII®«ftfftt«B 



6C*f. 0 6 (A) ttN?r*;PfflTFT©«ft»tt 

(Id-Vg , 06 (B) «Pf-r*;PSTFTCD€ 

[0 0 8 0] «*©VGtty-f h«Ett. 

It, 6 0 1, 6 0 3 T^$n-5Id-Vg AMR K n >^ 
EVD=1VC8?(D^^tL/, 6 0 2, 6 0 4T;k5 
ft5ld-Vg *iS«h , L"r>€JEVD=5 VroBfW^tS* 
6 0 5, 6 0 6»JKU-f >f|EVD 

[0 0 8 1] ftfc, *7$fi* (0 6 (A) TWHV 61 
T. 06 (B) TI3HV CKHi'W doff) 

x 10-13 A (MrFH»> etTTS.^©-e. 0 6 

(A) , (B) Ttty-fXtfiH$nTL*r3Tlr»*. 
[0 0 8 2] CdT. 06 (A) . (B) KjR3n*« 
«,«f*3^6*»fc, *»9iCJ:*TFT<0ft»fl<J&4$tt 

;PS!TFTO*a«ftt (tt*«20jS»S) 

0. «2ttP?lr*;kfflTFT0Htitl«tt (ffiJcflNMS 

[0 0 8 3] 

can 



NW*HTFTJW»* (SingleQate) 











ML3oA) 












IG.oltpA] 


at* 


(V0-1V) 


(vo* iv> 


(VO-1 V) 


(YO.SY) 






<VO»3V) 


ImVMicj 


(VD.1V) I 


(VO-tV) 


(VO-1 v> 


(VO-1 V) 


















NO- 1 V) 1 


rvG»sv> I 


(ttMS) 






Potnt 1 


106.07 


330.63 


0.88I 2.46 


6.19 


8.12i 


-036 


85.001 


174.06) 


311.341 


0/8t -0/7 


Point 2 


110.68 


326.89 


I 0.71 


! 1.21 


3.19 


6.43 


-038 


75.40 


203.69 


326.07 


-0.03 1 0.33 


Point 3 


104.2 


321.93 


0.92 


6.96 


8.06 




•054 


61.00 


189.82] 


298.79 


0.08I -0.28 


Point 4 


110.74 


342.70 


0.46 


1.92 


8.39 


8.261 


•058 


67/0 


188.86] 


323.97 


0.09I -0.34 


Point 5 


92.83 


291.00 


0.53 


1.45 


8.20 


8.301 


-044 


75.80 


180.441 


281.53 


0.O0 


-0.30 


Points 


111.50 


345.87 


0.28 


2.24 


6.60 


8.191 


-0,55 


89.50 


190.771 


328.03 


0.33 


-0.27 


Point 7 


96.77 


317.28 


0.63 


2.17 


6.06 


8.161 


-0.571 


67.50 


180.91! 


297.70 


0.34 


•0.33 


Points 


99.16 


315.62 


0.27 


0.86 


8.56 


8.56| 


-0.56 


93.40 1 


155.671 


304.09 


0.11 


-0.31 


Points 


9644 


315.41 


1.03 


1.82 


7.97 


8.291 


-0.45 


87.501 


171.221 


285.34 


0.03 


0.46 


Point 10 


100 .39 


320.20 


0.92 


4.70 


8.04 


7.831 


-0.60 


81.10) 


160.82! 


304.091 


-0.14 


-0.03 


Point 11 


107.68 


337.04 


1.0S 


3.85 


8.01 


7.94J 


-056 


81.701 


178.37! 


322.64 


0.08 


0.10 


Point 12 


1X40 


388.87 


CUO 


1.61 


8.51 


8.381 


-051 


82.501 


216.S2I 


396.51 


-0.11 


-048 


Point 13 


110.53 


332.17 


1.07 


1.14 


8.01 


8.46 


-0.41 


76.90! 


198.35) 


32&89i 


0.00 


-0.51 


Point H 


12334 


359.87 


1.30 


1.27 


7.98 


8.43 


-033 


83.901 


236.08| 


384.851 


0.54 


■058 


Point 15 


104.55 


312.87 


0.30 


1.22 


6.54 


8.41 


-032 


93.401 


163.051 


31&16I 


-059 


■0.31 


Point 16 


97.16 


303.28 


0.77 


1.311 


8/0 


8.361 


-054 


89.701 


167.40 


283.964 


0/2 


038 


Point 17 


98.89 


299.66 


0.42 


2.06 


8.37 


a/d 


-046 


72.001 


1 30.44] 


286.92! 


0.20 


-0.10 


Point 18 


102*0 


324.42 


0.73 


0.291 


8/5 


9.09 


•054 


93.501 


179.371 


298.66! 


0.23 


-0.09 


Point 19 


96.08 


307.26 


0.63 


2.74J 


9/S 


8.09 


-055 


88.30) 


183.20 


283. 82 1 


0.S1 


-038 


Point 20 


115.54 


348.82 


1/0 


1.541 


8.02 


3.39 


•040 


77.601 


203.171 


355.26I 


0.26 


-0.18 




105.89 


327.20 


0.72 


2/3 


8.21 


8.27) 


-049 


83.151 


183.7e| 


315.031 


0.14 


-050 




9.54 


22.66 


0.31 


1.52 


0.21 


0.29| 


0.09 




20.971 


30.C8j 


0.22 


057 



[0 0 8 4] 



m 2] 
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PJ+^HTFTflJSe* {SingleGate) 







tcn_2tu*J 


IOf|_l[pAf 






















(VQ* t v> 


(V0* § V) 


(YD* t V) 


(VD" SV) 


tanflDffl 


kxrtrtf* 


<VO»SV) 




(VD. t V) 


(VD- 1 V) 


;vo* 1 V) 


(VO» 1 V) 




(VO-SV) 






(V<^1 V) 








C/0-1 V) 


{va-sv} 




{VQ.JV) 




Point 1 


36.10 


76.68 


1.35 


35.05 


7<43| 6.34 


-152 


94.30 


156.19 


15&19I 


-0.10 


0.11 


Point 2 


37.85 


75.50 


1.05 


20.46 


7.56 


6.57 


•1j62 


126.10 


161.10 


165.871 


-0.12 


•0.18 


Point 3 


35.49 


73.92 


1.59 


29.22 


7 1*5 
/ .JO 


6.40 


•1j60 


77.59 


150.99 


15&24I 


-0.04 


•025 


Point 4 


41.67 


92.14 


1.63 


23.75 






-125 


128.04 


150.61 


161.20 


0.13 


-022 


Points 


41.32 


69.49 


0.51 


14.63 




0./ O 


-135 


106.32 


153.62 


164.681 


-0.30 


•0.07 




30.65 


75.63 


0.62 


23.03 


7.65 


6.48 


-US 


63.46 


146.27 


156.24) -0.25 


-020 


Point 7 


38.76 


80.06 


0.86 


21.28 


7.65 


6.S6 


•1-51 


78.86 


154.87 


163.01 


-0.32 


-024 




av.u/ 


33.43 


0.66 


20.06 


7.77 


6.62 


-1=38 


98.47 


144.56 


158.58 


-057 




P stint Q 




89.73 


0.17 


20.46 


8.38 


6.64 


-156 


96.42 


144.56 


16216 


-0.28 


-021 


Point 10 


37.70 


77.90 


1.43 


21.16 


7.42 


6.S7 


-1x16 


101.49 


150.76 


156571 


0.23 


-0,13 


Point 11 


41.84 


94.44 


0.43 


20.56 


7.99 


6.66 


-1.10 


70.93 


135.11 


159.531 


0.27 


-0.03 


Point 12 


40.99 


84.96 


1.46 


16.60 


7.45 


6.71 


-1.4* 


94.08 


160.63 


169.98) -0.22 


-034 


Point 13 


37.73 


76.87 


0.41 


11.63 


7.96 


6.62 


-1.49 


95.57 


153.43 


156.671 


0.17 


-0.14 


Point 14 


38.60 


79.13 


1.53 


19.09 


7.40 


6.62 


-1.51 


62.63 


162.44 


163.301 


0.17 


•039 


Point IS 


41.06 


85.66 


0.41 


16.88 


8.00 


6.71 


-1.47 


96.00 


164.59 


169.961 


-0.14 


0.17 


Point 16 


37.33 


77.99 


1.37 


44.30 


7.44 


6.25 


-1.48 


96.32 


152.76 


156,144 


0.10 


-02S 


Point 17 


38.S1 


80.83 


US 


17.75 


7.47 


8.66 


.1>U 


114.36 


160.30 


160.531 


-0.35 


026 


Point 18 


39.87 


64.08 


1.54 


27.18 




6.49 


■1.51 


73.32 


152.38 


16a4S) 


0.09 


-0.12 


Point 19 


43.04 


91.36 


1.05 


20.92 


7.61 


6.64 


-1.40 


95.39 


163.97 


I74.55| 


-0-26 


020 


Point 20 


39.56 


80.62 


0.67 


17.13J 


7.77 


8.67 


-153 


88.12 


166.971 


teas* 


-021 


0.04 




39.20 


32.63 


1.02 


22.18 


7.65 


6.5S 


-1.45 


93.S6 


154.25 


162.32 


•0.09 


-0.10 




2.07 


6.14 


0.49 


7.37 


0.28 


0.14 


0.12 


17.11 


8.00 


5.64 


021 


0.19 



[0 0 8 5] £l. a2C*V>T«fl:ffilT'<*J«tt. 
ityxi^<y>3^^tt (S<1. S-value) #60M00n 
V/dec ©IBIKiR*.5«Mn3<. (/fE, €HUr 

-C) #150 ~400cm2/vs <kn5«Cffi»T*^V»Cl<!:T 

[0 0 8 6] ;itt6caji£x-*«^<7)TFTTteii 

J5lOTIgfcflT*>J. *3C*5ffli:J:4TFT««»li 
JUCfM L£MO S F E TKESStf £ffis!>TS5ttlt§fc 
T F C £ &HE91 LTV>3. 

[0 0 8 7] *&«WC. *3M!lCJ:*TFTtt#1lfC 

oT»H4*lTV»*. »!WCt«]IiWFr*TF'ni 

J:«TFTM*fl:fefc<. «*TKU»HfflttfcfcffbT 

[0 0 8 8] «1, *2KttlM*£LT¥JW3 

cfctfSPPSS (ail) t)E«T5. S*P<!£(i¥i9«7J» 

eiiftSiisx mam *<if.8## w^r^m) 

iz'&ottzt, ¥*S«*+iC>K± l onPnz±*et 
8.356. ± 2 &<OrtfC95. 4%. ± 3 a <B(*H39. 7J6*»A 

[0 0 8 9] *«St«iJ©TFT«Ptt©» 
fttiOIEfllKIWrSfc*. 1404@<OTFT£ill£ 

Sfflro¥^ffi(S87. lmV/dec(n-ch) . 105. 6mV/dec 
(p-ch) ««WI£«9. Kn-ch) . 25. 3(p-ch) "C 

»»flE©¥J9M«77.8cm2/Vs(ii-cli) . 
151. Icm2/Vs (p-ch) «R*P<lgte43. 6(n-ch) . 1 

2. 7 (p-ch) Tfcofc. 

[0 0 9 0] BPS. *»B*«fl!LfcN*+*;USTF 



(1) SttOaffiMSBV/deceirt. Jf^b<(ilOniV/dec 

(2) StejM0±45mV/deceil*?. i?^ L < (390±30mV/d 
ecCW»K*«. 

(3) /zFE©affi*<50cn2/Vseirt, if £ L < (345cm2/Vs 

[0 0 9 1] *»H*fMILfcP?**>l'S!TF 
TC*V»Ttt. BITCiRTfltt: T F T#tt£?#5 d 

(1) StefflaffiA30inV/dec£ll*J, ff* L < «25nV/dec 

(2) Sffl*M00±90nV/dec^rt, $?£ L < ti 100 ±75 
nV/dec&rtKiRSS. 

(3) /iFE©a«OT0c«2Aseirt. L < (il5cai2/Vs 

[0 0 9 2] £t±<0«C *^tHir±STFT(i(S«T 

iJCfMBLfcMOSFETO^dtflWSnTV^^a 
JtftSRAMBK^DR AMISS*. HHHM^^Bt 

[0 0 9 3] *ttm?\t ! s><f}Uf4 hfS&ro 
T F T©^»I«W«)**EtlLTV»**«. 
HWfiCTFT^-ttieUiOy-r h*at*TS^^f- 
y-f K*ifi©TFTC»LT^affl-r*d«tA { T#f5. 

[0 0 9 4] *3WfJ3SttJiCttfttt*»»4d 

[0 0 9 5] (*3W«96*i*«ll«lifi*l=HT*» 
JU *JB9IKJ:o-C»6ft*ISJltta*il*<ia I 



(10) 
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SfltiS* t « ©2rttT»jfcS ftfc«ft«ifi*<t: ©JOB * 

[0 0 9 6] H 1 5 ^riiJMHfifttt. *ii*a*M 
0*SHft&# £*9Hi £ ttJIft 5 h <» t L IzW&tnmT 

ffla*ff3;i£T#llKa*K*tt*rt:U900 -1100 

[0 0 9 7] a±©*KLT»*Lfc«fttta«Bltt. 

0 1 5 cs-r»cfl-» oisatt^ * < . *mnzft% 

[0 0 9 8] 015 Ct5V>T. ISAtt 1501 te^S^J 

5 0 2!CJ:9TH**lfctt»4*oTH*. 
■aT. SmHCHl 5C*-r»*«aW»:*TFT©Stt» 
£LT*W1-*&. *J£S'Jfc*i#l 5 0 2K£oT£-f 
•S x*;p*-l*B *** r 'J 7 awn * LT L £ 5 . 

[0099] -ti. mi 4 jcsr«ftisjwiifi*tt. 0 
1 4 k3rt*k:. 1402 ***4sk©sbj* 

»4ttWBJl©F*j8l5C*i»T. **U7rafMfc*IB*T-5 
x*;M!--Wgtefcn t^x. 5 n«. 
[0 10 0] fc*. *58W#6*«#tt*fct*(ittiBft^ 
iE?J1#<§4 1 - 5 7JIOT§^l£3WTttK if 

W C3H£&#fcl'M*!ia» 5 Z. t \Z gBT 0 . ti 

[0 10 1] l^LfcjJ«5*5MI#5ra:. #tt*fctttt 

tf£li<o rtSB c± i: 5 4 d <£>&#«x*;i^-a<] ic^fs 
*YU7©fMft*tttf*»«>x*;wM* 

g£fte>ftv> (HK«CttJ|LtJW:S*ua:v>) &#T& 
[0 10 2] fiU©*E. HfiMfc^nirXT&liftL, 

tzte&mmmm 1 5 c^-r«KtajMiifi*#L. * 

HV«»S*2fitt--5£ijJ<BilT*-5. 
[0 10 3] l^b^e.. **9!lCJ:SI|gJlttg*jR 
ttHl4KjRT**8*J«a«*U tt»ttffC#0ltt 

'J 7te<Bl<=>IISSft£ ttArtffi£#Krr« 

[0 10 4] mz, *»WKJ:0»5n*#tt*fe«tt 
*fitt£rt«=> <**2riSl«E*.ftjJ«&) »-f--&Sum 



4. 

[0105] 5 uj-ntf. *%mz 
&zmih&mmmit&£kftmz*r u 7 k 5 y y<t* 0 

5*tt#4»fi!tl/*^TJSi!tftl/TV><. fS&ftMl!,©* 

[0106] cufiSfli 2 ] *fffimaxjttw 1 

TFTTfcoTCM0SEK*»j£T5flT**. CM 
O S @&ttStffiffl 1 Ttr L£8fc#iigco N?* ^.ilST 
F T t P ^+ *;PST F T 1 4ffi««Ctt*#t>*T* 

[0 10 7] *HJE«IJ (C*3lt4 C MO StUKWf^SlS 

[0108] *nae« 1 ic^T^smmc^T. 5 

3S£*7 0 l±IOWka«R7 0 2*jSfltU *-W±C 

x>yT*itCJ:i3 N^**fl<STFT0>igttJi 7 0 
SiP^+^UfflTFTWffittJf 7 0 4i5r^fitT4. 
[0 1 0 9] S&S7 0 3, 7'0 4 4»fiRLfc5y"'f h 
tt*K7 0 5*aRU S6i:ADy>7£***tr»H 

HM^Ilil^UfeWiTS. iI-5 LT\ gtt^7 0 3, 
7 0 4tt*^®«HMft&*£ftr). Aff&fflWtJKf 

*#T*y-r vmm.7 o 5 n*. 
[oho] &c. h«arona^^T57 

7;i'5X^AK©A3'->7 0 6. 7 0 7 
(A ^- fc/t ^ - X > y icftffl L U- X h -7 

[0 111] d^LT0 7 (A) S ft S. 7 

^5=^AJK©/^->7 0 6. 7 0 7*»fi!tLfc5. 
^JC. Hffi^Jl tlBI««)*fr"?t)oT7;U5x i i7Afll«) 
/^-> 7 0 6. 7 0 7 0)«iBe#JUlOTR«Kffc3l 7 
0 8, 7 0 9 *Mt5. *HJfi«Tt4C«#?LJlwB 
ffi»{kK7 0 8, 7 0 9«SI?a).5 (imitS. 

[0 112] 5IM«ltPI«©*#Tt;-3T* 
ST?tH^llffijS<tK7 10,71 l©»«4?T-j. 

*H^«SJT(iCOJ!l)975?00 At^*«l=I'J2« 

2. 7 1 3J55BST-5. C5LTS7 (B) (7)«.^ttft 

[0 113] E7 (B) COttS^fbtlfeb. y-f bit 
SK7 0 5« H71'X-y5 1 >yffilCj;0X-y^^ 
4. COXy^ittSTtty-f MS 7 12. 7 13 
&£.Z&H'&#mi£&im7 0 8. 7 0 957A>i 

?>>fm\z£R%tt<DVgimum7 o 8 . -n« 



(11) 
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tZ£®7 (C) otmttiz. 
[0114] fce. p^f *;iaTFT*«n»r«c 

-\£>{f\t. »i$€ffiOKeV . h'-XlO. I- 5x 1013 
a tons /cm 2 . i? SL/<te 0. 5- 2x't0 13 atoms/ci 2 atom 
s/cm 2 Tf?fc3. 
[0 115] £OH-K>yi«»4it«Wlffla[«ff*«» 

14H7 0 3^£fr5&*ft*. ■€■©»*. 7 15. 7 1 

6"c*sn«i«WR:P'f*>**asiisn«. (H7 

(C) ) 

[0 116] 07 (D) CjRT.fc'SKHtfP-f* 
>©ttAtff'5. d©P-f*>©SEAtt. fi0)I«E£5 
KeV ifti&CttSU h'-XS3D. 1 ~ lxi0l5 a tMs/ 
cm 2 . JftU<tt2~ 5xi0l4 a toms/cni2 t?Z. Z.<D 

ia©»*. *3MEcp-f *>*waianfc««7 1 

7.7 1 8«SW. 

[0 1 1 7] 12 7 -(D) UaKTiaiTMIITUfcBSjSTN 
^Y^I^TFTOfittBAt^cfiH - *. HI%. N^r* 
;WSTFTOV-X«K7 1 7. HH'>«K7 18. 
ffiMFFMttflliA (££fiLDD««) 7 19. 7 2 

o, 2 mmmti. 

[0 118] 128 (A) JSRfi'SlCfflHCNf' 

+ *;i*TFT4«5l/3?XhV*?7 2 2SMt 
*LT. 0 8 (A) eiR-«*«£SV>TPffl*tt4 

CB-ftXZ) h'-hf>yfeP-f ^>®«^-<i:ll«|-2S 

[0 119] 1 *§©B-f If >yttJniME 

30KeV . 0. 1~ 5 x lOHatois/cn 2 . $?i=L 

<tt 0. 5~ 2xi0l4atois/ci 2 COlSlr 
£9 7 2 3. 7 2 4TwSft*«KCB^*>anM0S 
ft*. (0 8 (A) ) 

[0 12 0] 2Si©B-f*>©h*-tf>yttaiiiSE 

5KeV . h*-X**ai~ 1 Xl0l5 a toms/cm2 . 
<(i 2~ 5X10' 4a tons/cm 2 SSiT-S. comet 
•3»««CB'f*>*»W»S#IfcflW7 2 5. 7 2 6** 
MtfLZtlZ). (0 8 (B) ) 

[0 12 1] SUKDIgKiO Pft^TFTWV 
-*«*7 2 5. f!H >H«7 2 6. ffiUCTMtt* 
Ift (Sfe(iLDD^«) 7 2 7. 7 2 8, 
*Wt7 2 9jOT1ST4. 

[0 12 2] fcC, 0 8 (B) I^fia©ll7a. U 
5>*hva? 7 2 2*tt»)llft*. S«±®CU— -tf— 3t 

[0 12 3] *C. HW*feiaK7 3 O&000 A©»S«C 



XvCVD*. &CVDffi. httfcfllnfttf 

[0 12 4] 5fcC3>^jrh*-^0»J5)t*fft», Nf- 
**;kfflTFT©y-X«;H7 3 1. Pft^STF 
T»y-7tl7 3 2*»]*T*. 
7 3 3ttN^ir*;l«TFT<!:P?**;i«TFT(tT 

*#T««*«j««fr*cfc'CMos0»*fi[ia$n 

*. (08 (C) ) 

[0 12 5] K±©*fciftSS«T. 0 8 (C) Cifc-r 
«IJftT?JftSCMOS@»4fHl-r4£i**T?t4. CM 
OSB»4*t>J»tt««jaEO'f >A-^E»T*0. C 

aKtfWir-Biincfflv»6<i*. 

[0 12 6] £CT09 (A) IC^-r-hffi¥S«, *H 
MWKffio TftS Lfc C M O S 0»*a*d*3-&T*l« 

[0 12 7] 09 (A) KwTU>y3*->U-^ 

t*fiitr*cMosiaai«)y-f htfiimi ^mi 

[0 12 8] Sfc. 0 9 (B) CIJf#tLT/7H/ 
v^^ESS^K^T. 09 (B) i:ity7hl/y' 
X * BSttttfE L &A22HMsIift4ttlj$-f sas^iE] s 

HST**. *C. <V-X«UB) y7hl/ 

^i'BllttSBMWCRMH z HJttMH z gg©# 

[0 12 9] CCTT0 9 (A) IC*-rU>^vU-^ 

Hftaa&flfl^H^fc&jteH 1 ocst. anew: 

9, 19. Slfi(9) ©CMOSHKtflBRL/ii'J^ 
y*xU-*TfTK 4iKra££&AKK<Z)Hffi43R 

0 1 0C^T«mtt¥^x-^T$-S. 
[0 1 3 0] 0 1 OCck-St. mz-tZMMMES V. 9 

37 MH z («mS3L 3 V) . 539. 51 MH z 
1 l (c^T. 

[0131] cnsffltttaaatflof^ais-waLfc'j 

>^S/U-^ICtt^T2 0{gjfilifi^jiJ[4^T^ - 
i***UTV>*. Sfe. 1~5 VO«HT«iglE€; 
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CO 1 3 2] &±<DWZ, *JMJ*«fl!l/fcCMOSEI 

»»^aMtW±^tr*»rft»flM*«» too fcttiH ic-fe 

[0 13 3] 3 ^-f^gao. 6 um£ffi«T& 
**WCJ:*TFT!WH^^*;WailC»t* 

Co 1 3 4] [*5fflaifsj£* egotism hm#j 

fWtt. BWE#tt) £fl3!UTV>-5. £co«ft 
6 tt*f£9i CiJTFT jWT« ^ ft S t* * TBfcffctt \Z 

©TBtTCIEfcT*. 

CO 1 3 5] *8SB#6te. *#HKJ:ftTFT<Z>»E 
**Kv»8* £ LTD-*** £(2tt1#£il©*S£&#w#» 

«WC#ST4»ftfiff «fc*rfW*£ : HSSft*) **■ 

Co 1 3 6] jutnca. «ft!Mbw«ci*i/-r>«wt 

*»6lE*»*a2JMWCJ:0»*aft**||t«lliA, K 

CO 1 3 7] Glhft*ii&«£. *XH 

(1) +*'J7jWWW* (*t'J7C(!:r3T) HHM 
5. 

(2) *VJ7a«b*»*IT*Xtt^**;i^rm (7 

- k u-r ^w^tt^Tfisi) w^nnr* 

CO 1 3 8] foT. iE2^0*fiJE*«fcr. «*r 

t. sawqcjsjssftfcx^^^-wisffr*^ 
tr* c iT**w*«*-r**aiftfci*tt<oT f t 

Kl^Sxh^ASft*. 
CO 1 3 9] tt±©WMttt. *4>©*«ltSJ*TTtt* 

S^. *f?lB#6WfUftx-:^6#frft5fc<7)T& 



CO 14 0] *J8W#6I4«5 : -+*;U34*«) 

Wdattc:*u»Ttat»ro«HCil:**t)©T»5. 
CO l 4 l] ffi?+*;i^l«ttt. L*m«E©tt 

y •> a ;p Ktfttofcfcft £oiwrc**. ®\zftmtts. 
*/ Ku-r >iwcjra«aE**«ft««*-p**. 

CO 14 2] *CT**W#5ta*5WO«fttt*<oa 
JRCttlUT. ?**;Ug?51).Ol~2 ;tmH*WJS^v 
*;|/T F TC*HTIt ?r *;WBJSJt*WC» L TA* 

CO 1 4 3] ^<O«ft«fi£«Stt@*0 I 2I=^T&£ 

(A) C*(r>T. 12 0 1 liV-Xffitft. 1 2 0 2 tt K 

l"f 1 2 0 3 fi^r *;WBj5BJWtT* 0 . 

*m$m*.l 2 0 3©+»rttA^6<]ir^«#lffi«'l 2 
0 47WlM2ft5. ? + *;WfWiiW*l 2 0 3 

+, ^*E4Wi* 1 2 0 4&l*®ffitft 1 2 0 5 (i. HKW 
CXttfcflWtT* 0. *+• 'J 7*«ft-r*««ift*. 
CO 1 4 4] 1 2 (A) C*T»Jfttt. 0 1 4 

T**. H 1 4© 1 4 0 2TSSft*ttlMMM4 

Bi2 (a) (wtvmwm. 1204 icffl^ l. m 1 4 © 
M*£&tt&KisA 1 4 0 1 \*m 1 2 (a) u 7 

jWMRiT****! 2 0 5C«JST5©T**. 
CO 14 5] titoT. ^r*^»*««l 2 0 3rtCE 
■ Sftfc«MWW«l 2 0 4(i5 1 r^;i^^«trtlC« 

jnr#4. 

[0 14 6] Sfe. H 1 2 (A) SrA-A' TWrL£ 
EBfffi0S:H 1 2 (B) 1 2 0 6(i^!tS®$W 

1" 012 (A) *B-B* TWtBf 
LfcB?rffi0S:0 1 2 (C) fC^T. 

[0 1 4 7] ftfc. 01 2 (C) C*UTvni,n«^F*6 
2 0 4©i|i$:SL. v^a, m«*r U7^idT 

2 0 3rtfr*3V»T, wpi, n*inSaro^«^i«e©1St? 
*0, wpa,m*tm#B©*Y'J7*^«l-r-5^TiS-5> 

[0 14 81^1, *^HH(C<t5TFT<7)3lffi(7)«# 

pa (wpa,mS: l~miTOTA/a(gft) *ft\Uft<Tii 
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[0 149] 

wFE=l/Cox (Ald/AVg) -l/Vd-L/W 

ddTCoxtty-f hKfcot&i. Aid. Avgti-en 

^ft K U-f >«ffi I d hUEV g ro^fta, v d 

[0 15 0] L^L&tfs, nawjfc^^HHifc* 

<n*JWJ»IMMEtt?+ *;m©lMHtwftftXLT* 
»TV»*. BPS. 6ft 
TV»*£#*.SftS. 

[0 15 1] Sfc, 1 2 (A) tc*T« 

*EllTtt^*i(»:»*(Mll««)(Sl±C#LT**C** 

[0 15 2] IMMfc (wFE) te^Sftfit (-CTiiSIS 

u s ft*. 

[0 15 3] 

»1] 

-1 

[0154] cro»iT^sns3:tt. gmiftffiuE 
u*«. *mtaoi»*ft*tfc»froiwwE/i i ( i« 

lattice ££<*T-5) ®i^*£C£Fltfflfta.®**6 
*ttfc«£flMiMfc*u i ( ittinDurity £) O 

a»©»£fiJt«T*£ifc**LTV>*. Sit, *f 
«fi*J:EPF*M^tt#**aT»SftS. 

[0 15 5] 

QR2] 

-5/2 -3/2 

« (m*) T 

[0 15 6] 

-1/2 -i 3/2 
fi\ « (m') NiT 

[oi5 7] cnecoaici^t. ***;w«niMt± 
5. h 1 2 ciR-r»rit«)«#. flffl«c*M«i*B**» 

m»$nr, **U7C£-3T»IWKJIST*«. 
[0 15 8] ailMC»a»3CiJHT-f *><kL 
fcTtt««)a«Ni *R0fr<OI=aWW"4Ci*** 

C&CAS. *lC*if»Tl/iti 0»**tai" 



[0 15 9] 012 (A) C*l>T*»MMMU 

2 0 4rf?**)l'ftfttim¥lTtlZZ8i\Ziim2tlT 

[0 16 0] CO««EBiLfc«*. TOMMMtl 2 

ODT. *r'J7£}Jt«-f3;:<t:fc<. l/-;wro«&Sfl 
4*OT**y7^»#ffl*jB3rr*£ftWaft*. 
cro^itt, **U7H±<of«CJ:*«aa)*«*tt 

[0161] yL±<n&&mi$.t?zz<t-c, 

3 i *£ z. T c t *t ^r$> z t us ^ Kg icso' < i^gnr 

[0 16 2] ttaolKC KU-f >flJ2£Stf>j£*< 
Sft**«. yt>?x;u-il**Kifc-r«wt 

[0 16 3] a ;H*«ftt0l*J±tt. *«B)c 

[0 16 4] El 2 (A) "KRTJIMtiLfcBC. £AJt 

A, S^M**ha<-C**fr%;S.5ft*. CCT. 

s ffl *#ttjr*s«*fc©aEfli«T* $ ft* . 

[0 16 5] 
«4] 

S=Fln10-kT/q [1+(Cd+Cit)/Cox] 

[0 16 6] R4C*HT. kHa^yv^jtR. Ttt 
*g#fig. qteSffiS, Cd teSHl^S, Cit(i#® 

SCitSrOir^ItE^KOifi^-t-SCt-C. a =Cit = 
0&tt«9ftttS. »^S«dMBV/dec«de <i:*S¥« 

[0167] *4c*sft-6Stttsfii*»ai-r 

-5fe»Wj£ftt3CT*0, TFTTttC©ififlJKlcfl£fef 
IC60mV/decade WT^jfflStfMf <=>ft£ C i fe«*. 
[0 16 8] *#lia»SitaiSft**fllfi!cT 
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CO 1 6 9] t£oT. X^^HWftJBritrstV^ 

[0 17 0] *«#)&«£P3;rt:teB-f *>T» 

CO 17 1 ] &L±Z>mz. *MA(S*9!li*TBII^-r« 
JHH ®Mft* J: t&ilft** £ i C*5M8# 6 lc 

[0172] CHJSffl 3 ) *HM^JT(iH^I 1 CiR L 

[0 17 3] *»jg0i|f;:j*TlJI£JSfiS#J 1 <hffi#£fc 
[0 17 4] Sfc. 700 *C*iHA*»«MaacJ:-3TtS 

[0175] gum 4 ) 4&om~c\-s$Mm 1 cs u 

fcfE«iS £ ttJMwiSW £*T. fttofl \z\t%1&m l 

cisn-c, y-r mohr i o 7 tjdai-rais*** 
[oi7 6] coew*snfc«MMUic»LT. ftfit 
*-cy-r h*«w*«i*"r«c:t*«iiiETr**. 

^K<tK ©KJ5 ttffl9RA9 Z>&# £ WS5T £ z. 1 TTOO 
-1500 A (ft^MlC(3S00 -1000 A) OT^fflTilMTi* 
4. 

[0177] awftjtw*-ey-f hmm*m$.?z>t 
«aiwp«)5itt*¥»»Kii*f3»T**.«t, y-r k 

[0 17 8] J:EXST»fltS*lfcJR«fldBlO± 



[0 17 9] <4*»C=5/$r 
;W <Olfc3clS<!:LTjLftU ±ElST»j£a*lfcfc 
•ftflttWtil/T. HJfiR«ftBl*»ritLTy'f h&S* 

buzz. sttfpty-f M&«jgi<z)iraK# 

[0 18 0] CH^I5] *5HaS«iJTtt. 
L/Tf£SILfcTFT£DRAM Dynamic RondomAccess 

Memory) ££tfSRAM Static Rondom Access Memo 
ry ) tZ&RL1tm\ZO\,*XVtmT&. WR\Z\mi 6 

[0 18 1] DRA\HiE*T'5flHll«:*«<tLT3> 
TV-tfCSA.SiBStra^'JT**. 3>x>ifN©til 

$*TfcTFTCit>T*]ffll5ft-5. DRAMfflli©^ 

(a) tr^-f. 

[0 18 2] 7-K«l 6 0 lC«toTy-f bm*l£4 
1 6 0 3T«att*TFTH»»|**<>:& 
5. C«tt«ThTy h»l 6 0 2«4»63>7 s >-y , 'l 6 

3 6 0 i±i UTtf Lfc o r 

5. BT&. CC03>x>-y-HS»$n^«^4TFT(C 

[0 18 3] DRAMCttattiaro^UiWIlfcT* 
*flfc&* T F T 1 3 >x >it fc ttTSMfr Oft: ^ <D T. 

[0 18 4] TFTSM^TDRAMtMM 
5. 

[0 1 8 5] fcC. ftBftWJU^tl/TStttttffl^fe 
SRAMBSi«Hl6 (B) 1^1". ftfc, Sfjft^* 
^tn*©*llg*TFTT«flir*SRAM«lifi*t4 

[0186] SRAM87U7 ~?y u -y WWfiSIsI 

N-OFF*S^«OFF-ONOT2^g«SlC^L 
T2ittW48« (0*fcttl) *E«f-6t>©T*-5. « 

sis o ie«^^# $ n* jfi-rtr«T * s . 

[0 18 7] 1 6 0 5TSSn4©tt7-K«T»»3. 
l 6 06tttTy 1 6 0 7 «Hf£giTfiBX$ 

ft**»*^T*0. I 6 0 8TSRS*l*J:3fc2.tt0> 
/^7>^^t 1 6 0 9TjK$n^J;--;^2M 
C07^-fe^ h7>v^^iTS RAM^'«!fiS$n^. 
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[0 18 8] CU«J:3fc1|lJST&SS RAM©«« 

[oi89] mmm 6 ) *»»wTtt. mm i 

»»Sll*J:r«Qt«2fl!)CMOSI3**W^TH-* 
fc±CB«vhU*>UEl»£ns;y*ia»£«MWfcL- 

sr. %.§tft¥&mtLT\t, sn&KSi. els* 
si. Eca*si&£a«a*ns. 

[0 19 0] £43. ns?y£0»£tt. $iSB®i(IIS&-*> 
3>hn-;WHjM|o«tC|g3t^l4B»T*fe» 

SICJ3V»Ttt. »«HtflEaBJK>«fl*«)WBfc*-3 
Tns?y ^EBttfltttt I C -3 fc**. ** 

W«QTFT*«^«Ci-CWI -«R± C± T fcHfcfl:? 

[0 19 1] n>Kn-;mKi(J7 , D-t-y+J-|si 
B. >*'JH». *Py?»£BB. A/D (D/A) 

3 >/<-*bb*<o««^bi 

HUMS. 6TSUfcSRAMI5iaK>DRAMEHW«£ 

[0 19 2] COiiftlidtCJMBffllTllwrSJW 
mmtZt, WSJI±C»J*LfcMOSFETCeE|t 
T*ttB *#T* T F T T T n 5? y * (s]8£#tfi£1- 

[0193] (gftffl 7 ] *St«tt?ttgtlfiftl 1 igfc 
**iftOT F TftfWtr4«*3Rr. ttBCKB 1 7 $ 

[0 19 4] *r. f&JSflJ 1 iH«©:ai4»TB 1 
(D) CjRTWi***. B 1 (D) CiR"fl*»«*fc 

fflBifrK lOOOA0!}£$0ft£ttRBRflJt£ftS. 

£roi*B£Hi 7 (a) \z*kT. 
[0 1 9 5] H 1 7 (A) C43V>T. 1 0 1 (i5£g 
«. 1 0 2 ttTttJl, 1 0 6 ttgttJl. 1 0 7 ttttcy 

a, 1702 Kty-r ms 1701 zwm.itLT%*> 

[0 19 6]*K:. CCfltt&Tfiffiil 0 6IC#LT- 

T, dflH 0*ttW**l 7 0 3. 1 

7 0 4)W&5fcSft*. 

[0 19 7] ^««-f *>OftA!W*7Ufc5. S<tS 
SKI 7 0 5 £0.5-1 /imWffaECjSKT*. ISBW 
S««Ei»CVDft, T^XvCVDfc. XAy^ftffl 



[0 19 8] iL5UTI2l7 (B) 0ttBjW96*li. 
Hi 7 (B) 0)tt!feW*5ftfc5. ^irSfbS^Ml 7 

Si 7 0 1 OffiJSlC©*ST. oxs^n^srks 
1 7 0 6 

[0 19 9] &BflJg 1 0 7 (iy-f MWd«v 

X2£fcofcB«&tffci<l*£a*rCBl 7 (C) cs-r 

[0 2 0 0] 017 (C) l^-TKifSlPFMft-ft 

K. 1f-f H^*-;H 7 0 6©ilT©^«l 7 0 7. 1 
7 0 8tt-f *>j9EA**ffftfcnS:v»0-C'. *««H 

©BitcBfctt&K L-a»u «a3i/fc««i 70 9. 

[0 2 0 1] GU0«C2SB0W*>£A*«T. 7 
-*&«1 7 0 9, KU-f >«W1 7 1 0UJ:tfU-^ 

* (LDD8US0 1 7 0 7. 1 7 QBtm&ZtlZ. 

y-r has 1701 ©it»*7> K-7&«wrca 
o. ^r*;wwit*wii 7 1 1 tft*. 

[0 2 0 21 'cUClStBTB 17(C) OTtKSM<» 

en&6. 300 Aw^scoia^L^^f 1 ^^*^ 

U ^>«t->U3> (BAttSX) 

CJ:*fflHMD3Itff*"3iiTV-^««l 7 0 9. H 
Uf>^«l 7 1 Oroggjir^^x'JlM K 1 7 1 
2,171 3*»JBW*. (12 17 (D) ) 
[0 2 0 3] ft*. ±IElBttW>B0ftfcgK$'> 

[0 2 0 4] Sffl&fflS. 1 7 1 4 t LTfflt&M 

BesoooAaBscAKu v-*i«i 7 1 5. 

-f >lffi 1 7 1 6 ^JgfiJtTS. u5LT017 (D) (C 
STBifiOT F T;5«T3. 
[0 2 0 5] *^«TjST»i60>TFTH:. v-X,' 
KM" ^l&a^^v'JlM Kl 7 1 2. 17 13£ 

[0 20 6] (HMffl 8 ] ^MMTIiieSEM 1 S fcli 
SOfi«i7tJl**IBifiOTFT4ff«r*fiSJ*ST. K 
BBlCtiHl 8«MV»«. 
[0 2 0 7] *r. HM«iJ 1 tIM«OI@'€:«TI3 I 
(D) KjRTK»*»4. fcfc'L, *HM«siT(iy-f h 

,I©tt^£0 18 (A) CiST. 
[0 2 0 8] 0 1 8 (A) IC43HT. 1 0 1 ti5555 

S. i o 2 ttT«SR. i o 6 lifitts. i o 7 si-jti: y 
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o lii&ottsxK (#'j->U3>K) T&sy-r k« 

[0 2 0 9] Cro«.«TStt® 1 0 6IC#LT- 

T. £«H *>aAIglC<k9*tt$^«l 8 0 2,1 
8 0 3#»£S*lS. (018 (B) ) 

[0210] *>®mAm7Ltzz. nmm 

0 4 *»J«T*. 

[0 2 11] *LT. 1M FS*-;H 8 0 4*»j*L 

-f*>aA*RT. 7-**Wtl 8 0 7. K l^-f >flMt 

1 8 0 8. AlXTMttfMt (LDDfllKD 1 8 0 5. 

1 8 0 6, ?**;WMMMtl 8 0 9HtWti&tl&. 
[0 2 12] £U0>lS*iSTBl 8 (C) WttSfeW* 

5ttfc5, 500 AW)?$Ol2^L^l^>^Xf->K* 

•cj:*»jiMai*fftt5ifey'f mil 8 o 1. 

7-*«Wtl 8 0 7. HU-f >«W1 8 0 8. 0«fflC 

: ?>^Xr>x l JtM' H 1 8 1 0-1 8 1 2 
£. (El 8 (D) ) 

[0213] fcc. mmtmsgi 1 8 1 3 ii/rawta* 

01*4000 A® J*3Cj£KU 7-*TOi8 14. 

-f >«ffi 1 8 1 5 4»|£T*. CL5LT018 (D) \Z 

StKHSOT FT*%jt1"«. 

[0 2 14] ^M»JT?jRT«a®TFTtt. y-f h« 
Sfci V - X / K V -f >9JW? > y X f > •> 'J 1M 
HI 8 1 0-1 8 1 2*^UTB0fflL«I£ttRT* 
©TT Aff ft*- 5 -y ? 3 ? H *HHT**. 

[0215] 9 ) *50t«Tti*5W *« JB L 

*»*j^^«3£WM (a^SH) o 

[0 2 16] ttgB&»fflUfe¥#fl«l0«ffl 

■f. tfcfy-x3>, t , dj?x*5'3> (7n>h 

a-^«*«*»fsn4. •e-n^fflffi&affimft-tfi* 

[0 2 1 7] 01 9 (A) ttTVA/7T*0. *&2 
0 0 1. £*78I52 0 0 2, S»MSB2 0 0 3. 
-f-;/7 t 2 0 0 4Tfll/£$ftS. g*SK2 0 0 3tttfa 

[0 2 1 8] Bl 9 (B) it^y > hr-f X7"U 
■YT*0. *i*2 I 0 I. &r£H2 10 2. A'>b'gR 
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